Aim: The Checklist of Individual Strength (CIS20) is a well validated measure of fatigue severity, which has been adapted in several languages. As Portuguese is one of the most widely spoken languages in the world it is important to have a Portuguese adaptation of the CIS20. Method: Four hundred and thirty healthy Portuguese adults and 89 patients with chronic fatigue (CF) filled out the Portuguese version of the CIS20 (CIS20-P). The CF patients and a subsample of the healthy adults also filled out the SF-12v2 assessing health-related quality of life. Results: The CIS20 four-factor structure was confirmed (subjective experience of fatigue, concentration, motivation and physical activity scales). In general, internal consistency estimates were satisfactory, with the exception of the motivation scale. Moreover, a higher degree of fatigue severity was significantly associated with lower vitality and physical and psychological health-related quality of life. Conclusion: Our results indicate that the CIS20-P is a reliable and valid measure of fatigue severity. Future studies should establish Portuguese cut-off points for (sub)clinical levels of fatigue.
concentration, motivation and physical activity level (for a detailed review on fatigue measurement see Christodolou, 2005; Dittner et al., 2004) .
The CIS20 was developed for CFS patients and is extensively used within this population (e.g. Knoop, van der Meer, & Bleijenberg, 2008; , within other clinical conditions (e.g. Ergin & Yildirim, 2012; Vercoulen, Hommes, et al., 1996) as well as within healthy and working groups (e.g. Beurskens et al., 2000; Bültmann, Vries, Beurskens, Bleijenberg, & Vercoulen, 2000) . The CIS20 was demonstrated to have good internal consistency and validity across studies. In addition, it has been shown to discriminate between non-fatigued and fatigued groups (e.g. Beurskens et al., 2000; Bültmann et al., 2000) and cut-off points for clinical levels of fatigue have been developed De Vree et al., 2002) . The CIS20 has been adapted in several languages, including Japanese (Aratake et al., 2007) , Polish (Makowiec-Dabrowska & Koszada-Wlodarczyk, 2006) and Turkish (Ergin & Yildirim, 2012) , presenting good cross-cultural reliability and validity.
Since Portuguese is one of the most widely spoken languages in the world the development of a Portuguese version of the CIS20 is needed. Therefore, the aim of this study is to examine the reliability and validity of the CIS20-P across two different groups: a healthy population and a population suffering from CF.
Method Participants
This research included two samples: 430 healthy adults and 89 CF patients. Table 1 presents the demographic characteristics of the samples. In both groups, inclusion criteria were: 18-65 years old; fluency in Portuguese and capacity to provide an informed consent. In the CF group, participants were also required to meet the CDC criteria for ICF/CFS (Fukuda et al., 1994) . Exclusion criteria were: the presence of a concurrent somatic condition that could explain the fatigue symptoms and/or the presence of a severe psychiatric disorder. of fatigue (ranging from 8 to 56), reduced concentration (5-35), reduced motivation (4-28) and lower levels of physical activity (3-21). Furthermore, a total CIS20 score (fatigue severity) can be calculated by adding up the scores from each dimension (20-140).
Procedure
Two different procedures were followed for each group. The CF participants were recruited through several Portuguese health care institutions and the Portuguese Fibromyalgia and Chronic Fatigue Patient Association.
Questionnaires were filled out during individual face-to-face sessions with the principal investigator, as part of a larger study on CF (Marques, De Gucht, Maes, & Leal, 2012) . Participants from the healthy group are a convenience sample (recruited in organizational and academic settings). Participants were asked to complete the questionnaires and return them by prepaid mail or email. For both samples, informed consent was obtained and confidentiality of the data was guaranteed by the research team.
Cross Cultural Translation of the CIS20
For the Portuguese adaptation of the CIS20, the English version presented by Beurskens was used following the recommended procedure translate-translate back (Hill & Hill, 2005) .
Data Analysis
Confirmatory Factor Analysis (CFA) (Arbuckle, 2005 ) using a maximum likelihood (ML) estimation method was used to test the validity of the four-factor structure of the CIS20-P in both the healthy and CF samples. Comparative /df < 5 is considered to be reasonable (Byrne, 2001) . Multivariate normal distributions of the responses were examined by means of the standardized Mardia's coefficient (Mardia, 1974 ). Cronbach's coefficient alphas were calculated for internal consistency. To assess the discriminant validity of the CIS20-P, samples were matched on age, gender and educational level (healthy sample: n = 157; CF sample: N = 89). There were no significant differences between both groups on these demographic variables. In order to explore differences on the CIS20, independent samples t-tests were conducted. The convergent and concurrent validity of the CIS20-P was analyzed using bivariate
Pearson correlation coefficients with the Vitality scale and Physical and Psychological health-related quality of life dimensions (HRQoL) of the SF-12v2 (Ware, Kosinski, Turner-Bowker, & Gandek, 2002) , that were completed by the CF population (N = 89) and a subgroup of the healthy sample (n = 176).
All analyses were performed with SPSS v.19 and AMOS v.20 statistical packages.
Results
Descriptive Statistics and Reliability of the CIS20-P Tables 2 and 3 present descriptive data and internal consistency data for each CIS20-P scale in the healthy and CF sample, respectively. In the healthy group, internal consistency coefficients were satisfactory and above α =
.78 for the Subjective experience of fatigue, Concentration and Physical activity scales. Slightly inferior Cronbach's alphas were observed in the CF sample (> .69). In both groups, the Motivation scale proved to have poor internal consistency (α = .51 for the healthy group and α = .58 for the CF group, respectively). Yet, all items contributed to the internal consistency of this scale. Nevertheless, the maximum likelihood estimation method used in CFA is robust even in the presence of a nonnormal distribution of the data (Maroco, 2010) . The CFA adjustment fit indices of the four-structure model were reasonable for the healthy sample (χ 2 /df = 4.731; CFI = .85; NNFI = .82; GFI = .82; RMSEA = .093; 90% CI [.087 -.100]). All items loaded significantly on their respective factor (see Table 2 ). In the CF sample, the adjustment fit indices of the model were poorer (χ of the relation between Concentration and Subjective experience of fatigue, which was higher in the healthy population (.62). 
Discriminant Validity of the CIS20-P
The results presented in Table 4 show that in comparison with a matched healthy group, the CF participants scored systematically higher on all CIS20-P dimensions. All differences were statistically significant (p < .001).
Convergent and Concurrent Validity of the CIS20-P
The Pearson correlation coefficients between the total CIS20-P score and the SF-12v2 indicators (Vitality, Physical and Psychological HRQoL) are presented in Table 5 . All correlations were negative and statistically significant (p < .01) in both groups. The largest correlations emerged in the healthy sub-sample. 
Discussion
This study aimed at analyzing the reliability and validity of the Portuguese Version of the CIS20 in a healthy adult population and a sample of CF patients.
Overall, the CIS20-P dimensions and the total scale presented satisfactory internal consistency estimates, similar to those found in previous validation studies (Aratake et al., 2007; Makowiec-Dabrowska & Koszada-Wlodarczyk, 2006) . For the CF population, the Cronbach's alphas within the present study were lower than those presented in the Dutch studies (Dittner et al., 2004) . In addition, the motivation scale presented a very low internal consistency in both samples, which is in line with the findings of the Polish version of the CIS20 (α = .61) (Makowiec-Dabrowska & Koszada-Wlodarczyk, 2006) . More in particular, item five ("I feel like doing all kinds of nice things") presented a lower correlation with the factor motivation and a lower factor loading in comparison to the other items. One explanation may be that there are cross-cultural differences in the expression of reduced motivation. Future and a worse fatigue severity, which is in line with previous studies Bültmann et al., 2000; Vercoulen, Hommes, et al., 1996) . Finally, the convergent and concurrent validity of the CIS20-P was examined in both samples. Higher fatigue severity was significantly associated with lower vitality and physical and psychological HRQoL, in both groups.
These results confirm previous research (Ergin & Yildirim, 2012) .
We recommend that future studies explore other psychometric properties of the CIS20-P (e.g. sensitivity to change), establish Portuguese cut-off points for (sub)clinical levels of fatigue, and examine the discriminant validity of the CIS20-P in other clinical (e.g. cancer, diabetes) and non-clinical samples (e.g. organizational settings). In addition, validation studies should be conducted in other Portuguese speaking countries that are culturally different (e.g. Brazil).
Our findings indicate that the CIS20-P is a useful tool to assess fatigue severity.
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